Structure/function studies on recombinant human gamma interferon.
Structure/function relationships for human gamma interferon (IFN-gamma) were investigated using recombinant DNA-derived homologues produced in E. coli. The various biological effects examined were antiviral, growth inhibitory and 2-5A synthetase activities, as well as receptor binding characteristics. Specific structural changes led to IFN-gamma homologues with defined alterations in biological activities. Amino acid residue changes at the hydrophobic core of the molecule resulted in two homologues exhibiting loss of affinity for the IFN-gamma receptor and dramatically reduced biological activities. These diminished activities probably relate to the inability of the homologues to form appropriately folded structures. Residue changes at two sites associated with beta-turns on the surface of IFN-gamma likewise resulted in homologues with reduced biological activities. In these cases, the reduced biological activities were not associated with reduced receptor binding. Addition of cysteine-tyrosine-cysteine to the amino-terminus of IFN-gamma, known to perturb the protein conformation, slightly reduced the affinity of the so-derived homologue for the IFN-gamma receptor on T98G cells, and there was concommitant reduction in biological activities. Experiments with a monoclonal antibody that binds to the carboxy-terminus of IFN-gamma indicated that this region of the molecule may not influence antiviral or antiproliferative activities. Overall our data imply that several sites along the IFN-gamma polypeptide contribute to biological activity, and that receptor binding and effector sites are distinct.